Abstract
Ergodic theorem of stationary random process

183
The stationary random process is a random process which will not vary with time, i.e.,
184
for observed quantity A, its spatial x i and temporal t i functions satisfy the following 185 conditions:
187
where τ is a time period, defined as the relaxation time.
188
The average µ A of random variable A and autocorrelation function R A (τ) are
189
respectively defined as follows: 
205
Equation (5) is the average ergodic theorem of the discrete variable. Hence, Eqs. (4)
206
and (5) can be used as the basis to determine the average ergodicity.
207
The necessary and sufficient condition of the stationary random process must 208 satisfy for the autocorrelation ergodic theorem is the autocorrelation ergodic function
209
Er(A): 
272
In Eqs. as follows: 
296
A large number of research results show that, in the case of unstable stratification, 
300
( ) ( ) This study is conditioned to the stationary random process. So the inaccurate data in (including an instrumental error of about 5% ± ), the data were selected to 340 study the ergodicity of the observed eddies. In addition, ultrasonic temperature pulse 341 was corrected to absolute temperature pulse (Schotanus et al. 1983 ; Kaimal et al.
342
1991). Then the coordinate was rotated using the plane fitting method to improve the 343 installation level (Wilczak 2001 ). In the view that moisture and CO 2 were components 344 of the air, their pulsation was also a constituent part of the air density pulsation. We took the local stability of the eddies in the different temporal scales of the three 389 time frames from nighttime to daytime as an example, as shown in Table 1 . increases, the local stability of the eddy will vary accordingly. while the large-scale eddies are dominant in the diurnal convective boundary layer. 
Verification of autocorrelation ergodic theorem for eddies in different scales
539
In the following section, Eqs. Table 2 also shows the below fitting curve of the 718 similarity of the vertical velocity variance and relevant parameters:
721
The correlation coefficient and residual in the fitting curve are respectively expressed 722 with R and S.
723 Figure 8 and Table 2 show that the parameters of the fitting curve are greatly 
736
The temperature variance is shown in Fig. 9 . The below function is fitted from the 737 eddy of 10 min in the temporal scale at unstable stratification: 
